Abstract
INTRODUCTION
The insomnia is characterized by the patient usually being unable to get to normal sleep. With the increasing competition in modern society, people's survival and pressure of life is becoming bigger and bigger, the incidence of insomnia is rising year by year. A study of World Health Organisation found that about 27% people throughout the world are suffering from the insomnia. 1 The duration of Intractable insomnia was longer and symptoms were more severe, which badly influence peoples life quality. In clinic, soporific medicine are common in treating the insomnia, but the long-term use of such soporific medicine easily cause serious side effects, such as resistance, drug withdrawal syndrome, addiction, liver and kidney damage organs. 2, 3 Thus, the development of safe and effective therapies for intractable insomnia is of great significance. The primary experiment has revealed that penetrating moxibustion therapy has the function of warming the meridians and promoting the flow of Qi and blood so as to treat multiple acute or chronic symptoms. [4] [5] [6] [7] [8] [9] [10] [11] Intractable insomnia had a long course of disease, can injure viscera, easily lead to stagnation of Qi and blood stasis symptom. On the basis of penetrating moxibustion therapy, pricking blood therapy was added in the treatment of intractable insomnia. Pricking and penetrating moxibustion therapy have the ability to adjust Yin Yang, organs, activate blood circulation and remove stasis. The aim of this study was to investigate the clinical effect of pricking and penetrating moxibustion therapy on intractable insomnia and its popularization in clinical work.
MATERIALS AND METHODS
This randomized controlled study was conducted in outpatients recruited from the Third Affiliated Hospital of Henan University of Traditional Chinese Medicine from February 2015 to March 2016. The Ethics Committee at the Third Affiliated Hospital of Henan University of Traditional Chinese Medicine approved the present study (approval No. 2014-lcyj-10). The study conformed to the ethical guidelines of Declaration of Helsinki. All patients provided written the informed consent.
Diagnostic criteria
According to the diagnostic standard and degree of Standards for diagnosis and curative effect of Chinese medical symptom and the American Psychiatric Association's Diagnostic and Statistical Manual-IV (DSM-IV). 12, 13 The course of Insomnia can be divided into acute (course of disease is less than or equal to 4 weeks), subacute (course of disease: less than 6 months and greater than 4 weeks) and slow periods (course of disease is greater than or equal to 6 months). The patients with chronic intractable insomnia were selected in this research for case studies.
Inclusion criteria
The inclusion criteria for the study were as follows: (a) Patients were qualified for diagnostic criteria. (b) The age of patients: 65 years or younger and 18 years or older. Patients voluntarily joined this study with informed consents and stuck to their therapy. (c) Patients who were not taking oral sedative within one week before receiving the treatment. (d) The disease duration of patients is greater than or equal to 6 months.
Exclusion criteria
The exclusion criteria were as follows: (a) The age of patients is less than 18 
Implementation of a randomization plan
Randomization was conducted using a computerized random sequences generator with software SPSS 18.0 (SPSS Statistics for Windows, Version 18.0, SPSS Inc., Chicago, IL, USA). The patients were numbered according to the order of visits. The random numbers were generated by the method of complete randomization. The patients were randomly divided into treatment group and control group (1∶1 allocation ratio).
Procedures
The study was a randomized, single-blind, controlled clinical trial. 60 patients were enrolled in accordance with the above criteria. Patients were grouped and investigated according to our research procedures and protocols. Patients in the treatment group were treated with penetrating moxibustion therapy. Patients in the control group were treated with pricking and penetrating moxibustion therapy that each course of treatment was added with one pricking blood therapy based penetrating moxibustion. Two groups were treated daily once a day; one period of treatment lasts 5 d, administered at 2-day intervals. The evaluation was performed 10 and 20 times respectively. The patients were studied for 26 d. If patients appeared to have any severe adverse reactions during the study period, the treatment was terminated immediately.
Interventions
Control group: patients were treated with penetrating moxibustion therapy. Operational approaches: The patient took a prone position and exposure to the back. The skin of the acupoint area was disinfected with 75 percent alcohol, chosen 0.30 × 25 mm acupuncture needle, adopted the method of using single hand to operate the needle. The acupoint was acupunctured 13-20 mm in the direction of spine. The acupuncture manipulation of inserting, twisting and reinforcing-reducing were conducted after inserting needle. The angle of twisting was between 90-180 degrees and frequency is minutely 60-90. The magnitude of inserting was between 0.3-0.5 cm, frequency was minutely 60-90, then the sense of De Qi existed. After the moxa sticks were ignited, placed six sections of moxa sticks on the net in the two ranks in moxibustion box, and each rank discharge of three sections. Placed the moxibustion box firmly on the back and covered in the needle insertion. The top cap of the moxibustion box was opened about 1.5 cm, in order to control the oxygen intake and thermal power in the box. First, covered the top of the moxibustion box with a filter cloth (size: 75 cm × 75 cm), then the box was surrounded by four pieces of the similar-sized filter cloth to prevent a large amount of smoke. The probe of the digital thermometer was inserted into the probe hole in the side wall of the moxibustion box in order to monitor the temperature in real time. The thermometer screen displays the temperature in the moxibustion box. The penetrating moxibustion time was 30 min, the temperature in the box was controlled in 43-45 degrees centigrade via the opening or closing of the top cap. 16 After moxibustion was finished, the patient should pay attention to keep warm. Penetrating moxibustion therapy was done once each day, a treatment course was five days, rest for 2 d courses of treatment, were treated 4 treatments that 20 times. Treatment group: patients were treated with pricking and penetrating moxibustion therapy. (a) Penetrating moxibustion therapy should be implemented. (b) Each course of treatment was added with one pricking blood therapy. Acupoints of pricking blood therapy: Xinshu (BL 15), Geshu (BL 17) and Ganshu (BL 18). In the treatment, one side of the acupoints was selected and the two sides were used alternately. Operational approach: The skin of the acupoint area was disinfected with 0.5 percent iodophor. The skin of the acupoint was quick pricked and a slight bit of bleeding with a three-edged needle, each acupoint was pricked 3-4 times. The glass jar (Outer diameter: 6.6 cm, Inner diameter: 4.5 cm) formed perfect suction with the pricked-skin by flash-fire cupping therapy, retaining for 10 min. The amount of bleeding was about 2-5 mL in each glass jar. Cleaned was the blood stain with sterile dry cotton ball after removing the glass jar. Xinshu (BL 15), Ganshu (BL 18) was pricked synchronously (each acupoint with one glass jar), then Ganshu (BL 18) was operated. This was because the three acupoints were so close that couldn't cupping at the same time. 
MATERIALS

Needling instrument
Moxa sticks
Moxa stick (Storing-year: 3 years, Variety: Qiai) used in this study was produced by Nanyang baicao tang limited company Executive standard: Q/NYBC 02-2011. Specification: φ18 mm × 200 mm. During the trial, every moxa stick was divided into six sections. The length of each section was about 3 cm.
Moxibustion box
Moxibustion box for the trials has got the state patent (Patent number: ZL200720092865.0). The size of the moxibustion box was 30 cm long, 22 cm wide, 17 cm high. The net of the box was 7 cm high and burning moxa stick was placed on the net. The probe hole of the box was 1 cm high. The thermometer probe was inserted into the hole to probe the temperature inside the box.
Digital thermometer
Digital thermometer was used in this study produced by Beijing yi du instrument plant. Product standard code: No. 01060112. Range ability: -50 ＋ 200℃.
Calibration of the thermometer
This thermometer is calibrated by boiling water (100 ℃ ). Suppose calibrated temperature is T1, the temperature inside the box is T2, The actual temperature in the box is T3. If T1 = 100 ℃ , T3 = T2. If T1 ≠ 100 ℃, T3 = T2 × 100 ／ T1.
Connections between thermometer and moxibustion box
The probe of the thermometer was about 11 cm long, but the sensitive part was about 4 cm in front of it, so the front part is put into the box about 4 cm to detect the temperature in the moxibustion box. The probe was not too close to the net, prevent from the high temperature caused by the burning moxa stick impact on detecting the temperature. The inserted probe could monitor the real-time temperatures. The thermometer screen can display the temperature inside the box.
Outcomes
Pittsburgh sleep quality index (PSQI): PSQI was designed by professor Buysse DJ, from the sleep research center of Pittsburgh's university. It was characterized by the quality and quantity of the patient's sleep, and they were evaluated together, so it had high credibility. Respectively, the sleep quality was evaluated by the scale before treatment, 10 times after initiation of therapy and 20 times. Six factors cover sleep quality, fall-sleep time, sleeping time, sleep efficiency, sleep disorders and daytime function are graded which were composed of the scale. Each factor is graded according to 0-3, the cumulative score of each factor is the total score of PSQI. The total score of PSQI was 0-18, and the higher the score, the worse the quality of sleep. 17 TCM symptom scale: the scale was formulated refer to the insomnia from Guidelines for the Clinical Research of Chinese Medicine New Drugs. Eight factors contained in the scale were difficult to sleep, deaminess and festless sleep, morning sleepy, palpitation and fright, amnesia, dysphoria, sweating and inattention were evaluated. To some extent, the quality of life with patients could be reflected. Each factor is graded according to 0-3. The scale was used to assess the recent symptoms associated with insomnia. 18 Clinical effects: the clinical effects were evaluated according to Clinical guideline of new drugs for Traditional Chinese Medicine. Recovery: the patient's sleep time returned to normal or sleep at night for more than six hours. The patient had a deep sleep and no feeling of drowsiness after waking up. Excellent: the patient had improved significantly. Sleep time of the patient increased more than 3 h and had more deep sleep. Valid: the patient symptoms were relieved and sleep time was less than 3 h before treatment. Invalid: there was no significant improvement or anti-aggravation after treatment.
Statistical analysis
Data collected were statistically analyzed by SPSS 18.0 statistical software (SPSS Statistics for Windows, Version 18.0, SPSS Inc., Chicago, IL, USA). Calculators information was processed with χ 2 test and clinical efficacy were analyzed by rank sum test. The measurement data is expressed as mean ± standard deviation ( x ± s). Group design t-test and paired design t-test were conducted to test the differences between the groups. The significant level was set at P < 0.05.
RESULTS
A total of 60 patients with refractory insomnia were evaluated. They were randomized into the treatment group (n = 30) and control group (n = 30). 60 patients completed clinical trials, according to the program, non-shedding and exclusion cases (Figure 1) . The baseline information of the patients such as gender, age, course of disease, PSQI score and Traditional Chinese Medicine symptoms (TCMS) score were similar and not significantly different between groups (Table 1).
Comparisons of clinical total effective rate between both groups
The total effect rates in the treatment group and control group were 73.3% and 70.0%. There was no statistical significance between the two groups after 10 treatments (P > 0.05). Treatment group general efficiency was 93.3% better than control group 80.0% after 20 times (P < 0.05). Both groups showed good curative effect on the treatment of refractory insomnia, but the effects were better in treatment group than in control group as the number of pricking blood therapy increases ( Table 2) .
Comparisons of PSQI score between two groups before and after the treatment After pairing design t-testing, sleep quality, fall-sleep time, sleep efficiency, sleep disorders, daytime function and PSQI score improved significantly than that in pre-treatment in the treatment group after 10 times (P < 0.05 or P < 0.01), sleeping time without improvement (P > 0.05). Control group has evident effect in sleep quality, fall-sleep time, sleeping time, sleep disorders and PSQI score (P < 0.05), sleep efficiency and daytime function without improvement (P > 0.05) ( Table 3) . After 20 treatments, the score of PSQI and each factor in both groups were much lower than before (P < 0.01). The score of PSQI and each factor in both groups improved obviously after multiple therapies (Table 4) .
PSQI score were compared between the two groups after 10 and 20 treatments After group design t-testing, the treatment group had more superiority than the control group on improving PSQI score and daytime function after 10 times (P < 0.05), there was no significant difference in the score of other factors between both groups (P > 0.05). Treatment of 20 times, the score of PSQI and each factor of the treatment group was better than that of the control group as the number of pricking blood therapy increases (P < 0.05 or P < 0.01) ( Table 5) .
Comparisons of TCMS score between two groups before and after the treatment After pairing design t-testing, difficult to sleep, morning sleepy, palpitation and fright, dysphoria, sweating, inattention and TCMS score improved significantly Table 2 The clinical total effective rate in two groups Table 3 PSQI score were compared in the two groups before and after 10 treatments than that in pre-treatment in the treatment group after 10 times (P < 0.05 or P < 0.01), deaminess and festless sleep, amnesia without improvement (P > 0.05). Control group has evident effect in difficult to sleep, deaminess and festless sleep, morning sleepy, amnesia, dysphoria, sweating, inattention and TCMS score (P < 0.01 or P < 0.05), palpitation and fright without improvement (P = 0.05) ( Table 6 ). After 20 treatments, the score of TCMS and each factor in both groups were much lower than before (P < 0.01). The score of TCMS and each factor in both groups improved obviously after multiple therapies (Table 7) . TCMS score were compared between the two groups after 10 and 20 treatments After group design t-testing, there was no significant difference in improving TCMS between both groups after 10 times (P > 0.05). Treatment of 20 times, the treatment group had more superiority than the control group on improving difficult to sleep, palpitation and fright, amnesia, dysphoria, sweating, inattention and TCMS score as the number of pricking blood therapy increases (P < 0.05 or P < 0.01) ( Table 8) .
Safety evaluation
During the study, a few patients received acupuncture for the first time, they were nervous because of lack of knowledge about acupuncture. The doctor patiently explained to the patient, and the patient also experienced the acupuncture treatment, the tension was eliminated Table 7 TCMS score were compared in the two groups before and after 20 treatments and the whole treatment was successfully completed.
No serious adverse events were observed during the study period in the two groups and the two treatments were safe.
DISCUSSION
According to the long-term clinical observation, we find that the transformation and development of the insomnia are regular. Ying and Wei is unbalanced when pathogenic factors violate defense aspect, which can lead to stagnant movement of Qi and blood. Penetrating moxibustion therapy is an effective method which based on the theory of heavy moxibustion in ancient medicine and combined with several years clinical experience. Penetrating moxibustion is refers to moxa stick or tailor-made moxibustion box were used, the heat produced by moxibustion is penetrated deep into the body by using penetrating moxibustion technique and the patient is accompanied by sense of ease, distension, heaviness and itching. After moxibustion, the flush, sweating and speckle state in the moxibustion area are presented. Penetrating moxibustion pays equal attention to quantity of moxibustion and patient body response, sufficient moxibustion quantity is the premise and body's response is the standard of clinical effect. So the penetrating moxibustion is the inheritance and development of the heavy moxibustion, which is more suitable for the clinical application. Previous clinical studies have shown that penetrating moxibustion at Back-shu points has the effect of warming meridians and regulating viscera function. 20, 21 If the disease time is longer, the sputum is left in the body. The pathogenic factor can invade branches of channels cause blood stasis. Su Wen, said: The time of illness is very long, Nutrient Qi and Defensive Qi are not harmonious, the meridian is blocked, since the skin is not nourished, it feels numb. Yetianshi said the disease was in the Qi phase in the early stage and entered the branches of channels for long time. The pricking blood therapy has the function of removing blood stasis and dredging the channels. 22 The distribution of the Back-shu points is close to the position of the viscera and pricking them can effectively remove the stasis of viscera and meridians. Pricking Xinshu (BL 15) can remove the stasis of the heart-meridians to make the blood flowing smoothly. Pricking Ganshu (BL 18) has the effect of regulating Qi flow. Geshu (BL 17) is the blood-converging point of eight influential points. Acu- puncture at Geshu (BL 17) can activate blood circulation and remove stasis. This method embodies the therapeutic principle of eliminating prolonged stagnation. Intractable insomnia patients suffer from the disease for a long time, the viscera is damaged, the pathogenic factors can invade collaterals to form syndrome of phlegm and blood stasis. Phlegm stasis can block the meridians and aggravate the injury of viscera. The principle of treatment is to regulate viscera, activate blood circulation and remove stasis. Therefore, pricking blood therapy was added in the treatment of intractable insomnia to form pricking and penetrating moxibustion therapy on the basis of penetrating moxibustion therapy. The treatment has the effect of regulating viscera, removing blood stasis and tranquilizing mind.
In conclusion, pricking and penetrating moxibustion can improve the curative effect on the intractable insomnia of the therapy that uses penetrating moxibustion only. However, long-term follow-up study was not conducted for the patients and future studies are needed to verify its long-term effect on refractory insomnia.
